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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 6/3/08 has been entered. 

Response to Arguments 

Applicant's arguments with respect to claims 1-3 and 14 have been considered but are 
moot in view of the new ground(s) of rejection as explained hereunder. 

Applicant has amended claim 1 by adding new limitation "current through said two 
parallel conductors flow in opposition to each other ". 

Claims 1-21 are now pending out of which claims 1-3 and 14 are active. 

New reference by Khater et al (US 6,028,285) when combined with Becker et al reads on 
amended claim 1 limitations. Accordingly claims 1,14 have been rejected under 35 USC 103 (a) 
as explained below. Balance claims 2, 3 have also been rejected under 35 USC 103 (a) as 
explained below. 

Further, in view of amendment to claim 1 the double patenting rejection is withdrawn. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

Claims 1, 14 are rejected under 35 U.S.C. 103(a) as being anticipated by Khater et al 
(US 6,028,285) in view of Becker et al (US 6,531,031). 

Regarding Claims 1, 14: Khater et al teach a plasma processing apparatus comprising: 
a transmission line (antenna source) 10 that is connected to a high-frequency power 

supply 22 and that has a termination impedance (terminal) thereof used to attain an impedance 

match, wherein: 

an electromagnetic field is generated by the transmission line (source) 10, 
two parallel conductors 11,13 constituting said transmission line 10 are horizontal and 
disposed one above the other, and current through said two parallel conductors flow in 
opposition to each other. Khater et al also teach that the use of a planar spiral coil may result in 
azimuthal process asymmetries and non-uniformities, and that the uniformity of the plasma 
density and ion flux profiles to the wafer surface are also influenced by the transmission line 
properties {claim limitation "terminal thereof is interpreted as a load impedance coupled to 
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terminal of the balanced transmission line" in line with applicant's disclosure at page 8, lines 22- 
25 of specification. Applicant is invited to clarify/amend the claim} [e.g. Figs. 1-3 and col. 5, line 
55 to col. 9, line 15]. 

Khater et al do not explicitly teach the transmission line is a balanced transmission line. 

Becker et al teach a plasma apparatus wherein an inductive plasma generating coil 6 is 
supplied with balanced high frequency power at feed points 32, 3 1 such that a lambda/2 phase 
delay is introduced in between the power introduced at the two feed points 32,31. Becker et al 
further teach that the power fed through balanced transmission lines 40 is balanced by adjusting 
impedance using capacitors 24-27 (e.g. Fig. 1-3 and col. 7, line 30 to col. 7, line 45). It would be 
obvious to use the balun as taught by Becker et al in the apparatus of Khater et al to obtain 
uniform plasma by reducing process asymmetries. 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to modify the high frequency feed system for the antenna coil by a balun to obtain a 
balanced transmission line structure as taught by Becker et al in the apparatus of Khater et al to 
obtain uniform plasma by reducing process asymmetries (Becker et al -col. 3, line 40 to col. 4, 
line 65). 

Regarding Claim 14: Khater et al in view of Becker et al teach the balanced transmission 
line is connected to high frequency power supply 23 over a coaxial cable via a balun (that 
includes electrical conductors 40, phase delay line 30 etc) {Khater et al - Figs. 1-3 and Becker et 
al - Figs. 2, 3). 
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Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khater et al 
(US 6,028,285) in view of Becker et al (US 6,531,031) as applied to claim 1 and further in 
view of Pu et al (US 2001/0054383). 

Regarding Claim 2: Khater et al in view of Becker et al teach all limitations of the claim 
except that the balanced transmission line is disposed inside the chamber. 

However it is known in the art to dispose electromagnetic wave generating antenna 
(balanced transmission line) either inside or outside the process chamber. 

Pu et al teach an inductive plasma apparatus comprising a vacuum chamber with 
aluminum side walls 12 and an antenna array 30 mounted on the dielectric chamber lid 10. Pu et 
al also teach that the array of antenna coils can be mounted either inside or outside the vacuum 
chamber, depending upon process limitations like like the type of plasma gases to which the 
antenna would be exposed inside the chamber, and the electromagnetic coupling required with 
the plasma gases during plasma processing (e.g. Fig. 1 and para. 0004, 0013, 0035-0041). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to dispose the balanced transmission line inside the vacuum chamber as taught by Pu et 
al in the apparatus of Khater et al in view of Becker et al as per process limitations like the type 
of plasma gases to which the antenna would be exposed inside the chamber, and the 
electromagnetic coupling required with the plasma gases during plasma processing. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khater et al 
(US 6,028,285) in view of Becker et al (US 6,531,031) and Pu et al (US 2001/0054383) as 
applied to claim 2 and further in view of Tobe et al (US 5,891,349). 
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Regarding Claim 3: Khater et al in view of Becker et al and Pu et al teach all limitations 
of the claim including a balanced transmission line 10 and a gas inlet 90 but do not teach that the 
gas inlet is formed above said balanced transmission line. 

Tobe et al teach a plasma processing apparatus that produces gas plasma in a 
vacuum chamber 20 by generating an electromagnetic field so as to treat an object 21 by plasma, 
and comprising a coil electrode 61 (balanced transmission line) connected to high frequency 
power supply 52 through lines 62, 63 (transmission line). Tobe et al further teach a gas inlet 30 
that is formed above the balanced transmission line 61 (e.g. Fig. 1, 1 1A and col. 7, line 65 to col. 
8, line 45 and col. 9, lines 32-38). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide a gas inlet above the balanced transmission line as taught by Tobe et al in 
the apparatus of Khater et al in view of Becker et al and Pu et al to maximize coupling of 
electromagnetic energy with the plasma generating gas. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAKESH K. DHINGRA whose telephone number is (571)272- 
5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Rakesh K Dhingra/ 
Examiner, Art Unit 1792 
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Primary Examiner, Art Unit 1792 



